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(54) DEVICE AND METHOD FOR VOICE SYNTHESIS, PROGRAM. AND RECORDING 

(57)Abstract: ■* 
PROBLEM TO BE SOLVED: To obtain a synthesized voice which is rich in 
feeling by generating the synthesized voice whose voice quality is changed 
according to the state of feelings. 

SOLUTION: A parameter generation part 43 generates conversion 
parameters and synthesis control parameters according to state 
information showing the state of feelings of a pet robot. A data conversion 
part 44 converts frequency characteristics of phoneme piece data as 
voice information. A waveform generation part 42 obtains necessary 
phoneme piece data according to vocal sound information included in a 
text analysis result, processes and connects the phoneme piece data 
according to the vocal sound information and synthetic control parameters 
to generate synthesized voice data of the corresponding vocal sound and 
voice quality. 
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*t«ft«W4. MJg^ai54 2«. SI5 

[0075] yN'5^-^^gP4 3tctt. tT^EISSP 
5 1 (03 ) *»<5>««flH83&«ffil*S<i« J: 3 
S. VN'5^-^jKSS4 3ti» -?-<7)tt»tfffS^3*>c7)!S 
jftf/Wci^Ut, *&B^tt4 2(=£it*£HI#)& 

IE«a53 6 (05) fcEttS^^flHH^aairiSE 

[0076] BP*>, m"5p<-^4^4 3(i, «i(X. 
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[ 0 0 7 7 ] y?5-X-^4««4 3*ML-T^ 

[00 78] ?A>(C, i^T'Ji. ^f-^Srin 
[ 0 0 7 9 ] BP-*?, J>S!Sffif# nOJgtiKr/U 

i«. 5CQi=sfi. n (pj *tm-thzttzi'>x* 

tbhZttf*imX'fo&. flU Zti, SSnCo^tW 
[0080] Jti&>D%&fc:tt» r^^t$j, 
t;M1S:#* Ufcfflftr- J: d (c Lfcjfi*. 

[0081JBP^ !Sft^.HSr. fflitf, r 5SSj , 
r&9j. ""SsLSj aetiO, 1, 2, 3a£?> 

OHM JJUtftfteJi , « fc * * v VSffift T/HIfcttJfrf 
[00 823 '<5.X-*&jS*4 3fc:*$lfVr£ 



y*—?. ffl&&m4 2i,zt5Vz>nmtLx<n. 

[0083] ttc. ^5;*-*£j£g54 3fc:fcVvC£« 

nmi£%m-f&£? iz, «)»flmettS3 6 (05 ) 

[0084] JUX-9&tfm4 3 0&j£*-t£j£fHf 
*»£*S4 2lcffifc3*u &&^y* 
-fii. T-?$&ffl44izm&Zti&J;ol l z%'>X^ 

T-?S3Jl«4 4tt, ZtHzj:*). 
[0085 3 mz s H7i07o-f-v-h^#BSLT, 

11 6 3 2 (ojaatcov ^xmwi- h . 

[0086] H50TT*^MIWf«3 1 ^ttlfrf St* 
XMWWBIUi. ffi«^j£»4 1 k«»±B£^4 2fc£ 

JMHWi, ^5^c-^*«»4 3fc:fl8ft$ft.i. 
[0087] |R»^jgg|54 1 t** h»*r^m$rS 

[0 088 3 -e^, xf-/rs2ta, 

[0 089 3 o^f-yh(c(i, iSfflR^-h'i: 

as^i $ * & J: ? iz-th z t i, -^mx-h . 

[00901 XT-vy°S2lzt3^x, iSlffKW^-HT" 
*V^W£3iifc«^. ^x yrS3*3j;^S4$:^ 

[009 1 3 EP*>, JSffRBfct- HT'^V^. ^'7^ 
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-?£j£IS4 3(4, WfcfflJlfcffM*. Gtiffl 

[0092] ®.B»£m4 2 tt. ^pmmu 

6 (05) (3Bff&rifc*PflNI*. r—?>m 

§P4 4 a xvm&upmmmm 5 tittxmx-iu 

2rfflv\ Il«^a4ia^<0$«^tc#jSLTffi# 

[00 93] -U. Xf7rS2tt>Ut. 
-h'T'fcl.t^JS^ix^-^, Xr-/7°S3Ca^, 
:M-?£j£g|S4 3fi, *r;Heitgi55 l*^<7)ttlgtf 

&^£j£l!l54 2t{*£$*u 
?J4, f-^^a54 4lcffi^$ix|,. 
[0 0 94] *tf5«. X-f vrS4fcJlt*. T-m® 

fcUuPn, 3 6 (05) fciBttSfifc 

#l&fif8i££8rtl>. T-*3E»«4 4tt. * 

[00 9 5] *Lt\ Xf7 7S5lC5lt*. 
4 2tt, £fi^££j£U «Hl*iftT*6. 

S„ + «l S n . 1 +« 2 S n . 2 + • 

x^tmimtiirwi&fctztffizi. miming 
^>rms a ffmm um^mm) s n - *, is^co 

s n ' =- (a, s n _j+a 2 s n 

icz^xim^f'MLtibziz. 9mw>7ivm.s a b 

[0 1 00] iiT. ( 1 ) fcfcWC, <e n } (■ • 

Sn=e„- (aiSn-i + WzSn- 

S = E/ ( 1 +a, z-' + a 2 z 
fflU * (4) fcfcWC, St Eli. * (3) Kfitt* 

I 

e n"~ s n s n 

s„' koia^sBsis^kiiwrft.*. 

[0 1 04)^1, £ (4) tMEHTOffiftap 
£ I I R (Infinife Impulse Response) V <t JU?(?)? 



[0 096] BP*>. i«y£g|54 2l4. 

«4 3*»<5>«»sii4-&«M«i/'«5^-^*fflv\ mm 

feW»**ffl«W?3 . ftoT, ffi&kJ$M4 2X-li. 

[0097] a±.cox 0 c» mm^f^mizm^ . •£ 

£tt Uc£$Wtf?8£fflUTff^j££fT -5 J: 3 IZ t 

tz<nx\ mmzmix. mm. mm/am*****? 
fthzktfX'Zh. 

[0 0 98] <Mz, 08(4, ^ffiHBett»3 6 (0 

5) cieissiiTv^wiWRa^ #j**>ff«^>- 

0fi.OIMmMMR (LPC) 

<r>. m6<nwm&U42<ffifmimLx^&. 

[00 99] ZZX\ HMUflttii. #*tf>»#T- 
ffrhim hftlz g effiBBffift & ffl V vfc Yule-WalkerO 

Pfflco-9-y7';Mis n . 1> s n . 2> ■ ■ •, s.-pt. S 

• • +«ps n - p =e n 

• • • (1 ) 

Pffl«0H*«s n -i, s n . 2> • • ■, s B - P £fflWC, 

2+ • - ' + a P Sn-P ) 

• • ■ (2) 

■ . e„.,, e„. e ntl , • ■ ) <4, WWttfOT* 4MR 



2+ • • • +<Xp S n .p ) 

[0 102] 



-2 + 



+ a P z" p ) 



(3) 



(4 ) 



[0 103] ZZX\ 3U 1 > fcil/ (2) *»A>. e n 
14, 3* 

... ( 5) 

[0105] 08<7)&Jg&RSS4 2J4. 5e ( 4 ) fcLfe 



• ff 
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[ 0 1 0 6 ] IB*> . Mjfl^±)ftS?6 0 li % Bttfg^k 
[ 0 1 0 7 ] Whm^£.ftt®6 OCIi. ffl»1S 

ott, zti^mmm. T**vm&%. az.vj< 

£-0Jfflltrt:E8iW3:-f WW'Xfc. *yAhSAXco£ 

[0 1 08] 08Cfc^T, imtffi.$s6 1, PfflO 
Sg@8&(D) 6 2 1 J 1 )^6 2p. fcJ:l^Pffl<0®ES6 

IR7 <f/U?£1«J«LTfc9. WWI*£**6 0a»fc 

[ 0 1 0 9 ] B0*>. BKH1#*J«»6 0*»ffl*-f 435SI 
(IKSt) e(i, SDg2s6 1 fctfl/C. 

•y hSfutfUPTOMNKa, k ***U *0*JMI 
Sr. flnWi6 1fcHWrt-*. 

[0 1 10]flH*»6U4. *S§l6 3iBM6 3p^ti3 

F (0) = 1/ I 1 +«i z" 
[0117] ^i&fStfttt£8ia57 3 £14. 

^4 3 (06) #asfl-f4S3fc>'«?*-*a t £»3ft. 

$J;5t^tv^. *LT. ffli*d^tt3&37 3 
li, 7-Ux^SS7 2*^^^h^Sr. »<7 

[0 118] i^-C*. 09c9HS&9JgJg'C(2» 
tt£»«7 3li. #Sg*«7 3Ak'f 3:M-f7 3B 

[0119] tt*S«UISB7 3(±, 7-'JX»7 2*> 
S:Ak£|-fk. (6) 5r, ^<9SrA(9tcSi.T«K 

[0120] z<7)t§&. tm'ux—r&ff. %&>*y 



i o 1 1 1 1 $m«*ssis6 4i4. xarapflmiE 

a,. • • • , apfcflWtiU *tl?tl*. Slg2s6 3 
[0112] 0914, W*tiWfiiE«S?3 6 (0 

5) [zimztix^h^mmtf. gpurmw^x- 
? tlx cd. mta. w&fm®m (lpo -c*>**§ 

■SCO. H6*>r-?X»»4 40«J*W**t'O*ft. 
[0113] #^fll«IE«W3 6 tiatSiutW^flHR 

i. ^*7^W7 1tt, 08(Cfc(tSlO<Oj)1JfiC||6 

i. pficoagmss ( d ) 6 2 1 7 i j^6 2p. fcj;ypfi 

<0*Jttl 6 3 1 J^M 6 3 p T*6^*7 -f /W* k R*<0 1 
I R7 -< /l^T* 9 , WFFSfiRRfc* ? rffiRk-f 4 
kkifc. A yWAZEmm^kl-X? 4 j\s?V>? 

z'fiozkx\ ffl&^wmz^pT- 9 < Bm®cr>m 

[0 114] 7-'Jx^mgP7 2{S. ^7 4/V9 7 1 

[0 1 1 5] ^jfi7-f/W^7 l*JJ:tf7-'JX 

3a*«7 2-«4, tU^fiWMKai. «2. • • • . « P 

$mit. torn. mus. d&xzLtdft\ etotpe, 

[0 116] 

+ « 2 Z-2+ • ■ • +GpZ- p I 2 

• • • (6) 

-x-^k&i.. ^fc. wc7,x-^aj4. mm. 

0. 5Jb^2. 0^Hf*I<7)ffli:-r^^k* J T-^^. 
[0121] A ayA-f73Bit. 7-Ux^g?72 

^!] ! as^^l■r>Ik^ci: , ). *^>js«*!Mi*fc{4fli£E-r 

4. BP*>» A^yAf7 3B\t. X^h/UF (6) (c 
«LT. Witf. ill 0 (A) Cwi-«t^5Sr»ttwK« 
5$lffl7 •< , 4^(40 10(B) iz^i-tX o ^r#tt<7) 

[0 122] HlOtfoV^-C. gti^M^lr. 

f c (i)ilJrffl^:5r. f. (4M«1©Sr. f s (i^r-^ 

(£i£7 ^ 7 1 tfrnij-th^FT-f ) m-y-rv 

[0 123]&i3. HRK. 010 (A)C0ft«7 



■ t 
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kofc&'j. H10 (B) <r>1&mi±y AWkfrmi 

s. 

flU. Witf, nXf-fyy < )V9 StjW* 0 , 7-7*X h 7 
Aflj»fc#«>T U 77 (lifter) fcsWt**l/C . 7^7 

[oi25] m m.w^mi 3fc«v^TWHM«t 

3»7-'Jx£»«7 4tt. ^j^t^tt^Si^ 

9. mmmcom^. hp*?, #j»t-* mm?-?) * 

LPC4»H»7 5lCflt«W*. 
[0 126] LPC#flrg|57 5i4. i£7-'jX^S57 
4jK>^J»7 f -*£ttEflTO#*^4£ I: tft 

t lt. xamMiiiettflu 5 (H6 ) izm&txm 
its-its. 

[0 127] ii-ctt, ^Pnmw^vx-fb 

[ 0 1 2 8 ] 01 1 14. *J»flHME«»3 6 (H 

-9) ttxco. witr**^-*?***^ m 

[0129] 8gEMfflK8 1 fctt. ««tiW8, 
fc*r->TH*. IM8 H4. .rft^tMMfSg, 

S. 

[0130] iigg&«E»8 2 (4. 8ttMMIS8 1 

R t < 8 1 OMfflz Lfctfv i . ffiAffi Ufc* 

®SSKS582{4. M&flfflL «l«'<?^-^ < r=* 

l/CtlfcW-*. 
[0131] JJcfc, 01 214. *3»flNRtBttffi3 6 (0 
5) fcE«S*i"O***«H10*. #j»r-7 <«#r 
-7) -C*4«^tfD. H6«JD-f-^Sat«4 4WNI«W 

(4. **Mm* as**-*-*. hij*>. 01 20T-7 

£8lg|544<4. **7<W7 U3J:UfLPC*tf*7 



[0132] {JOT. 01 2*>T-*S3ft»4 4T'(4. 
7-UxSffll«7 2fc*J^T. *)*flMBie*«3 6 (0 

5) izMmwz^pffimtix^Fr-ftfy-o 

tiSa*«7 3fcttfcSiiS. 9ttftlNrttS^tS7 3f4, 
7-Ux^gf72*^«0^^ bMzttLX, 
^^-^fcLfc^fcJWBWWBaWHitltL. £7 
-Uxsan«7 4t:tli*r&. at7-yxSSM*7 4 
«, JStmi*ttS^7 3;fr&OX^WU*a»7-»/ 

xs»i-* i t t«t 0 . **rr- 9 1 l . i 

7£. 3E*#J*flr*i: LT. 3a«W)»fl!«aBtt«4 5 

(06) fcflBftl/CEttS**. 

[0 133] Ot, *WH*, x^-f-f^yhffl© 
a,fv h (8tt"W h b LTOu^-x h ) (ca^Lfc* 

-+'••/ hW«r<, fiPlitf. «fifa7Hf«l» 
I). 

[0 1 34 3 Srfc, *«56<7)»ffltfc^T(4. ±56 Itz 

-mow®*, cpu i oAtro^AS-siff^-ti-i, 

[0135] ZZX\ myyUt. t>tj,frt*>**\) 
10B (@2) (cfeii$-ti:Ti3<ffi. 70.yt- («» 
(SS) T4X9. CD-ROM (Compact Disc Read Only Memo 
ry), ^(MagnetoopticaDr 4 7.7, DVD(Digital Versa 
tile Disc). fflSvT-fT.7, ^fr^t'J^r^UA- 
^<7*/ME«Wfcfc. -B#«S>S^(4*^W(c1 ; Stt (IS 

^<7*;UE»«**, ^h^h^ytr-'JVy hvxrt 
LXffi&L. n.-K-xb Ot'J 1 0B) (c-f yxh-/l/ 

[0 136] 7°o7'7A(4. ¥*7VU-Y*r4 Y 

&t>. T< : J9>umMMm<r>AxmM.Z'ftix. mm 

X'&MLt:*). LAN (Local Area Network), 4 >9—* 
■yhb^-ofz^-y YV-tt-frLX. WJSfteML, ^ 

1 0 BlC^f VX V -)Vth Z b tfX'% h . 
[0137] Z<r>i%£. TafyJ^tf/t-i; 3 >T-y7 

A2r. 10BC, §^(C>f >7 h -)V-fh Zbtf 

X'Zh. 

[0 1 383 ^-fe. *Bflffl#(cfc^T, CPU 1 0 AtC 
7r-y7(4, M-fLLyv-l-v-hbLXimZtitz 

w¥t,z®r>xftmHz9mt&&mii%< , j^w** 
*y-jj.9 v\,zi.hvm) hi?tsi><nx'bz>. 
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[0 1 39] ro^7A(l lOCPUlCiOJa 

mztL&i><7>x?h'>zi> &\> > U- «ffcoc pu c x. o r 

[0 1 4 0] 05«OffJ»6JSSit5 5tt. $fflcO 

[0141] 013ii. tfj»£j8«il5 5*g 

[0 1 4 2] rn/5Att, nytfx-^fcpWfvt 
V^SKIM^fctT^N-Fr^X^l 0 5^>ROM1 
0 3 L T fe < i t § « . 

[0 14 3]*4VM4*fc. TO^AIi. 7D7t- 
fU?, CD-ROM, M0t4*?, DVD. ®£vr U?, 

^wft^ty^r^y^-AyyUEaatfti i it. - 

B*WS) h \ Xi*£l*£%M ( te#i ) LT fc < 3 1 fft'Z 
h. ZCDJ: &-^7Mmi&fol 1 Hi. V^i?> 

[0 144] frfc. rn/5All ±JtLA:i5*UA 
WN'yyUEIi^l 1 ltphzyta.-tiZ'i y*r— 

mmoKm^itLx. ?>t°*-?izmmx'mmi 

£9. LAN (Local Area Network). 4 y?— *-y 

->ti*-yh7—?ZH-LX, ayh°*-?lzWk?&m 
L. nytfx-^Tti. *coZ?lzLXtiMZtiX<2> 

fa; l o 5t4 y*h- ;k$-£.ri:#T'£S<> 

[0145] ayfi- ^ti. CPU(Central Processing 
Unit) 1 0 2&rt*l/Ov&. CPU1 0 2«i. 

0 1£tf-LT. AiB7My?7x-*l lOtf^Sfl 
Tfc 1 ?. CPU1 0 2»i. AHWM ^7i-Xl 10$: 

?mx'm$.ztL&An&i o 7aq§fps§*is£fct::j: 

"3i^**A7J$*tSt. ^flfcU^T. ROMOtead 0 
nly Memory) 1 0 3 KtSiWSftT^Srn^.ASrMT 
4*. CPU102ti. A-Kfa; 

1 0 5*c*SH3;rVO>4:rn^5.£>. ffim£L<fi*-y 

jifta i o 8X"%mztix^- 

Pf-f X? 1 0 5tcf yxh-A^itotruT^A, 4 

1 1 1 j^^ftSfiTA-h'T-fX? 1 0 5fcM y* 
I — /t-Sft.fcT'n Sr. RAM(Random Access Memor 
y)10 4fco-FLT*fr*S. ZiXizX'O. CPU 1 0 
2(i. Ji*Lfc7o-f-+-hfcl,fcj&*r>fcJSa, £>■& 
Ui±j£L£7n •y^oft&Ci: 9fr:foh.*«0I*fT 
0. *LT. CPUl 0 211 *««l«*8*£. «BBfciS 



tt\ fltf.fcf, A8MM y?7x-Xl 1 0-HfLT. 
LCD(Liquid CryStal DisplayJ^h'-tfireffi&Sft 
0 6*^ttJ7J. *>&^<i. fflflSPl 0 8*>£> 

[ 0 1 4 6 ] #MfetfOjeSST'!i. iSWO^ffitca 

mux, mmovtmzm^x . 
£ot,z-rz,ztifflffix-h&. 

-y) ^. ^j^^v-^fiJ^fly^-y (a'v- 

nj-y) is*. ms^TMzm^xmw't&zbX' 
[0147] 4£. ^mm^mmizh^xit. y 

jftt* i o lz?& z t i>-BfmX'*> h . 

[0 148] 

isoa*>. isfS&^mzwsrt h "gmmmktf . * 

I^^i.!t^t5:«t? 1 £ t fc i D . SMMbft**^ 
[0ffi^fSm=S:SiB3] 

[01 ] *SWI£«f!W:oiX'y hc^-HSS^flS^r 

[03 ] n v h 0-7 1 o nwmmwmim^u -v 
tmx'hh. 

[04 ] 0 A^^j^^-rra-y^H-C' 

[05] 5 5 SrSt-f 7a >y ^ 0T'* 

[06 ] mm^m3 2<nmm\^-tvu ?m?$> 
[07 ] m&ms 2<rxmzwmt *7n-tt- 

[08 ] ?S»4fiSt^4 2c0Sg 1 cOffl)S0iJ?:^-ryn -y ? 
0T*l>. 

[09] T-^?SffigP4 4<7)miO^^JS-^-t> r o-y 
^0T'A&. 

[010] A 35477 3B<DW£*9fflrhtltb<7mi 
X'hh, 

[011] »9B£j£ffi4 2<7)H2<7)«^JSr^-r7'n-y 
^0TS>*. 

[012] T-^3aft«4 4OJS2<O«jS0IS^7'n 



* I 



(*1 3))02-268699 (P2002-268699A) 



Bc0ffitfLMZ7F;-t7v y 9 0T'S> h . 

1 m%3---vh, 4 A TUgfl. 10 a>hn 

ioa cpu, iob *ty, 15 
16 CCD^7, 17 ^vf-ty 
18 .Xtf-^, 2 1 AD^J&a?, 2 2 
#«tBi5, 2 3 V ^J^St. 2 4 flf*Er 
/ME*«. 2 5 3t*3Btt«. 2 6^12^, 

2 7 ^KSetttJSU, 3 1 r^XHSWrSS, 3 

2 su^a, 3 4 mmm®. 35 

*83Ett*. 3 6 #5*tif$fiiE1ia5. 4 1 ffl«± 

4 2 : <m±$M, 4 3 
ffi, 4 4 T-?$m&, 4 5 3SA«^1imEtt 



«, 5 0 Hs^A*«Sl». 50 A 

s, 50 b miasms, soc 5 

1 tr/UHMB. 5 2 fi»ft£<g«g&, 5 3 
»«MIM, 5 4 (HflNHflffi. 5 5 

am. 6 0 gmHi-?£j£ft. 6i jugs, 6 

2iJiM6 2 P MffilUK, 6 3 1 J^6 3 P fUgSS. 

6 4 toWUW. 7 1 7 2 

7-';x3H*a, 7 3 7 3A 

ffiMKSff. 73B 4 7 4 

'Jx^gp, 7 5 LPC4Mff*. 8 1 ffiRMfll 

a, 8 2 mmmu, 101 102 

CPU, 103 ROM. 104 RAM, 105 ^~ 
YtJX?, 106 107 
108 mWM, 109 1*94 7. 110 ASfcfc 
-i^7i-A, 111 UAw\'7';Hej 



[HI] 



[03] 



M1 



US3 



15 



16 



17 




5(H 





CCD 






















SSSEnP 


BUS 

east 




I i S 

bOA 50B SOC 



mm 



53- 



mm 



— \ — 

55 



54- tmmm 



T 



3AAi 



bW2 
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[02 3 



3C y h 

/ _3CAi-- 3CAx 



3D m^=L-y S 
} 30Ai~3DAk 



a?. - 

5 iAMSUa^c/ h 



15 



16 



CCD 



4 

17 



........... 



4Ai~4Al 



CPU | — 1 OA 



[T^yJ-ioB 



"T" 
10 









'J 










\ 

11 


\ 

12 




1 

13 



14 rtfr-tv-tHfe 



3A BOS&i— ? h 
J J 3AAi~ 3AAk 



"""J "3BaV~3BAk 
3B 



[04] 



[05] 



034 



27 
_L_ 



23 

1 L, 



|-T^Si^uU24 



-25 





31 






32 







L 






















< 




2 



-34 



-35 



-36 



-2G 



^fr^jfcflt 55 



50A 
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[06] 



t 



41 



43 



44 



45 

_L_ 



«1»f*1MI 



Lift 

T 



«M!ISlft» 32 



[07] 



110] 



87 



c ) 



S3 



S4 



S5 



mo 



(A) 





/ 








fc 


V2 



(B) 



fw 



fc 



f 3 ^2 
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108] 



H 



(LPO 



V\crp/ 
63ph\A 63p 




42 




74 




7b 








LPC 


(IPC) 



■f-jg&fi 44 
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[HI 1] 



BS 



81 




82 










mm 





112] 



72 



7 -Ux ^ 



73 

i 

73A 
_L 



— 

73B 



T 



74 
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[Ml 31 



102 

\ 

CPU 



103 
\ 

ROM 



104 
\ 

RAM 



I 



105 

i 



i 



101 /<* 



waft 



106 



10/ 



art* 



108 



109 



-110 



-ill 



<72)*»f S» */S 
<72>«S# fW? K- 

jmm§h}\\mt&)\\6TB7m35^ v- 



(72) WM MB AMFF 

«S«iHiJIIK*iHi;i|6TB7#35# V- 

F^-jU(##) 2C150 CA01 CA02 CA04 DA05 DA24 
DA25 DA26 DA27 DA28 DF03 
DF04 DF33 ED42 ED52 EF03 
EF07 EF09 EF13 EF16 EF23 
EF29 EF34 EF36 
5D045 AA08 AA09 AB11 



